Objective: To assess the impact of a triage system of emergency department (ED) referrals for outpatient cardiology appointments. Patient and Methods: We implemented a triage system of ED referrals for outpatient cardiology appointments among patients with a cardiovascular chief complaint deemed safe to leave the ED but needing outpatient follow-up. There were 303 and 267 unique patients in the preetriage implementation and postetriage implementation cohorts, respectively. We collected retrospective billing data to assess ED return visits, hospitalizations, cardiology outpatient visits, and cardiovascular testing. The preetriage implementation cohort included patients with an ED visit date between January 1, 2014, and December 31, 2014. The postetriage implementation cohort included patients with an ED visit date between July 1, 2015, and June 30, 2016. Results: The triage model reduced the number of ED-referred cardiovascular service appointments by 73.0% (195 of 267 patients). Additionally, the "no-show" rate for appointments decreased from 17.8% (54 of 303 patients) to 7.9% (21 of 267 patients). There was no increase in ED return visits or unplanned hospitalizations in the posttriage cohort. Finally, the triage model was not associated with an increase in resource-intensive cardiovascular testing (eg, imaging stress tests or computed tomography). Conclusion: Triage of ED referrals for outpatient cardiovascular service appointments reduced cardiology appointment utilization with no impact on return ED visits, hospitalizations, or cardiovascular testing.
T imely access to outpatient cardiovascular (CV) specialty services is critical for the delivery of high-value care and patient satisfaction. However, CV services are resource-intensive, and demand for outpatient appointments exceeds supply in many geographic locations. 1, 2 One factor in specialty appointment supply/demand mismatch is that some appointments are for clinical questions that could be answered through medical record review or referring physician/specialist communication. [3] [4] [5] These low-acuity consultations limit access and increase wait times for more acute, higher-complexity consultations. Electronic consultations, defined as asynchronous communications between physicians, can improve access to specialty expertise. [6] [7] [8] Other mechanisms, including triage to reduce low-acuity consultations, 9, 10 can help improve access to quality cardiology specialty care without a face-to-face visit and are an area of active practice innovation. [11] [12] [13] [14] [15] [16] [17] [18] [19] [20] In the current study, we evaluated the efficiency and safety of a triage model for outpatient CV consultation referrals from the emergency department (ED) at a large, integrated multispecialty practice.
In the current state of ED overcrowding and need for cost containment, ED patients who previously may have been admitted to the hospital are often discharged with recommendations for outpatient specialist evaluation. 3, 4 This process is particularly relevant for patients with noncardiac chest pain or hemodynamically stable atrial fibrillation. However, anecdotal data from our institution suggested that many of the direct ED referrals for outpatient face-to-face CV service appointments could be managed without a face-toface CV visit. Furthermore, a 17.8% (54 of 303 patients) "no-show" rate was observed among patients referred from the ED for an outpatient CV appointment. Others have observed high no-show rates as well. 4 These factors reduced the availability of CV service appointments for patients with more urgent or high-complexity conditions. To improve CV service access for high-acuity consultations, we implemented a triage system of ED requests for outpatient CV service appointments. We hypothesized that this intervention would result in more efficient use of CV consultations without an impact on patient safety or an increase in CV testing.
PATIENTS AND METHODS
The triage process was implemented as a quality improvement project. The Mayo Clinic Institutional Review Board deemed this analysis "not research" and did not require institutional review board approval.
Triage Intervention
Before February 2015, if a patient was deemed safe to leave the ED but needed an outpatient CV consultation, the ED was able to schedule a patient directly onto the CV service schedule. Starting February 2015, the ED could no longer schedule patients directly onto the CV service schedule. Instead, ED requests for an outpatient CV appointment underwent a triage process (Figure 1 ). After dismissal from the ED, the CV consultation request was forwarded to the CV nursing team. On the first business day after ED discharge, a member of the CV nursing staff reviewed the ED notes and medical history. The nurse then presented the case to the consulting cardiologist of the day who made a final recommendation regarding the need and urgency for an outpatient CV consultation. If a CV appointment was deemed necessary, appropriate preappointment tests were arranged. Cardiovascular service appointments were assigned to either general cardiology or subspecialty clinics (eg, electrophysiology, heart failure). If a CV consultation was deemed unnecessary, alternative dispositions included an outpatient visit with the primary care team or no follow-up visit needed. The primary care physician was notified of the triage decision and rationale either by a phone call or in-box message within the electronic medical record. The primary care physician was invited to contact the CV team if they felt that a cardiology visit was needed. The CV nurse contacted the patient to convey recommendations and arrange for any mutually agreed upon appointments.
Data and Population Cohorts
The preetriage implementation cohort included patients with an ED visit date between January 1, 2014, and December 31, 2014. The postetriage implementation cohort included patients with an ED visit date between July 1, 2015, and June 30, 2016. We included all patients whom the ED staff deemed safe to be dismissed from the ED and for whom an outpatient CV appointment was requested. Patients treated by a cardiologist in the ED were excluded. Patients were characterized according to triage outcome. In the preetriage intervention cohort, all patients were routed to "cardiology" because patients were directly scheduled on the cardiology calendar. In the postetriage implementation cohort, if a patient was triaged to general cardiology or a cardiology subspecialty clinic, the triage outcome was labeled "cardiology." If a patient was triaged to a primary care visit or no visit, the triage outcome was labeled "noncardiology."
We retrospectively assessed outpatient CV service visit, ED visit, hospitalization, and CV testing data for 90 days after the initial ED evaluation. Billing data were used to determine outpatient CV service visits, ED visits, and hospitalizations after their initial ED visit date. We then used International Classification of Diseases, Ninth and Tenth Revision codes to determine if the ED visit or hospitalization was primarily for a CV diagnosis. The specific International Classification of Diseases codes used to define a CV condition are outlined in Supplementary Appendix Table A-1 (available online at http://mcpiqojournal.org). We used billing data to determine the number of outpatient CV service visits. Patients who did not present for their scheduled outpatient visit were labeled a no show. Billing data and Current Procedural Terminology codes were used to assess the frequency of CV-related testing.
Statistical Analyses
Sex and comorbidities were compared between groups using the Pearson c 2 test. Age was compared between groups using a 2-tailed t test. All other proportions were compared using a 2-tailed t test where the null hypothesis was that the differences in the proportions are zero. R statistical software (R Foundation for Statistical Computing) was used for all statistical analyses, and all results of significance were found at a significance level of a¼.05.
RESULTS

Baseline Characteristics of the Study Population
Baseline characteristics of the preetriage implementation and postetriage implementation groups are shown in Table 1 . No differences in age and sex were observed between the 2 groups. The postetriage implementation cohort was more likely to have coronary artery disease, systemic hypertension, and heart failure. There were no differences in previous myocardial infarction, diabetes mellitus, atrial fibrillation, cerebrovascular accident, or chronic kidney disease between groups.
Triage Outcome A total of 267 patients were triaged in the postetriage implementation cohort, 72 of Table 2 .
Safety Data
We retrospectively assessed for ED return visits and hospitalizations within 90 days of the initial ED visit ( 
001).
This reduction in no-shows in the postetriage implementation cohort was driven by those triaged to a non-CV disposition (P<.001), whereas there was no statistical difference in the number of no-shows in the postetriage implementation group among those triaged to a CV disposition (P¼.29). Among the 195 patients triaged to a non-CV disposition, 3 (1.5%) were referred to the CV service by their primary care physician, and no notable differences were observed in the total number of ED return visits, CV-related ED return visits, or hospitalizations when compared with the preetriage implementation cohort. No deaths were observed in either preetriage implementation or postetriage implementation groups during the 90 days following the initial ED visit.
Cardiac Testing Utilization
Cardiovascular test utilization is shown in Figure 2 . There was a significant reduction in the number of exercise electrocardiographies performed in the postetriage implementation compared with the preetriage implementation cohort (P<.001). No other notable differences were observed in the utilization of resource-intensive cardiac testing in the preetriage implementation and postetriage implementation cohort.
DISCUSSION
We evaluated the efficiency and safety of a triage model of ED referrals for outpatient CV service appointments in a large, integrated multispecialty practice. In the pretriage period, patients deemed safe to leave the ED but who required CV follow-up were scheduled directly onto the cardiologists' calendar. In the postetriage implementation period, patients were triaged to CV follow-up, primary care follow-up, or no follow-up. We found that the triage model reduced the number of CV service appointments with no increase in ED return visits, hospitalizations, or CV test utilization. These findings suggest that triage of CV consultation requests from the ED is safe and may increase CV service appointment availability for patients with higher-acuity or complex care needs. The triage model reduced the number of face-to-face CV consultations originating from the ED by 73.0% (195 of 267 patients). Most of these patients were triaged to a visit with their primary care team, although 27.7% (54 patients) were triaged to no follow-up. One potential unintended consequence of the triage model is that patients referred to a non-CV disposition may be selfreferred or referred by their primary care team. However, among patients triaged to a non-CV disposition, only 1.5% (3 patients) were referred to the CV service during the 90-day observation period, and there was no increase in ED visits or hospitalizations. We also observed a significant reduction in the no-show rate from 17.8% (54 of 303 patients) to 7.9% (21 of 267) after initiation of the triage model (P<.001). This reduction in no-shows in the postetriage implementation cohort was driven by those triaged to a non-CV disposition (P<.001) whereas there was no statistical difference in the number of noshows in the postetriage implementation group among those triaged to a CV disposition (P¼.29). The reduction in the number of CVrelated appointments from ED referrals creates capacity for more urgent and complex patients, leading to a more efficient use of CV consultative resources. Importantly, the triage model did not appear to compromise patient safety. Specifically, there was no increase in ED return visits or unanticipated hospitalizations. Furthermore, in the postetriage implementation group, there was no increase in ED visits or hospitalization among patients triaged to a non-CV disposition compared with patients triaged to a CV disposition or the preetriage implementation group as whole. We can therefore conclude that the triage model did not result in increased utilization of ED resources or hospitalization. This reduction was not because the postetriage implementation cohort was healthier. On the contrary, the postetriage implementation cohort had more comorbidities, with a higher incidence of heart failure, hypertension, and coronary artery disease. Our findings are consistent with those of Barksdale et al, 3 who found that direct cardiology referrals in low-risk ED patients did not impact ED return visits. Another potential unintended consequence of a triage process is that it may result in higher utilization of cardiovascular diagnostic testing. Our results suggest that this did not happen because there was no major change in imaging stress tests, angiograms, echocardiograms, and computed tomography utilization. Overall, our results suggest that the triage of CV consultation referrals is an effective means to reduce lowintensity CV service visits without an increase in patient risk.
Future studies will address a classification model that will assist with the triage decision itself. Specifically, we hope to define a tool that will use specific patient attributes to provide a risk score to help triage patients to either CV or non-CV follow-up. The overall goal of such a scoring system is to make more timely and informed decisions concerning appropriate follow-up. We plan to assess maximum likelihood and an optimizationbased model that will take into account items like future demand, nurse and physician availability, patient preferences, and patient priorities to build a schedule that optimally allocates capacity and provides patients with optimal access to necessary services.
CONCLUSION
Our study found that triage of ED referrals for outpatient CV service appointments is safe and improves access for outpatient CV appointments. Similar triage models could be employed to minimize nonessential CV consultations from other referral sources to lower costs and enhance appropriate utilization of services.
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